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(54) LIGHTING OPTICAL DEVICE AND LIQUID CRYSTAL DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PURPOSE: To obtain the lighting optical system which 
utilizes the light from a light source with high utilization 
efficiency and the liquid crystal display device which is 
bright and small in size and has good performance by 
using the lighting optical system. 

CONSTITUTION: The lighting optical system is provided 
with a 1st concave mirror 2 which reflects light emitted 
by a light source 1 and directs it to an irradiated surface 
5 and a 2nd concave mirror 3 which changes the 
direction of light, emitted by the light source and not 
reflected by the 1st concave mirror 2, so that the light is 
reflected by the concave mirror 2. The liquid crystal 
display device which uses the lighting optical system is 
provided with a microlens array, which consists of unit 
lens parts corresponding to the respective pixels of a 
pixel array of liquid crystal in the same array as the pixel 
array of liquid crystal, in contact with the surface of a 
liquid crystal display element on the side where the light 
emitted by the light source is made incident. 
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[004 7] B13 B, *.§&m&Z>% M3-- v h fCjg 

© (a) . (b) ©W £ . «gRB& 1 8 ©n 

^ffl'Kcab&tSHffl 1 ^©jfiflHcKtfTt**. CttftJ: 

o . ±ib^<4b©36B i *»e>ffl*fb;rif rb§i 1 8 -c 
swsnfc^«. la tc^-r «t *> tc, &Bia 1 6 ©njHc 
ffiarsgR^2M*(c^r*«fc^>Kii* > -en^n 

BEBiil 6©^-fflUtc|gggn€>m jfeix>X^4K:AWg 

[0 04 8] 1 1 3 © (a) KfctfSJfeftU^XlH 
t*. flIRBWl 8K±OS«3tifc*4*««:»0«li 
W«:iH*frSf¥fflft*0. HI 3 © ( b ) tcte 
W£Sy£U>XfflE4W:. ffRBfflil 8tcJ:i3JS*fSnfc 
3te*«H 1 tfJJ©IE©Jaiff#£W-f £OU>X-C3 6 Jem 

* § mmm 5 <»j©a u >x(c<t o swib* 

WcWft:fc<tTSflyB£WU"C<,>S. &.±(D&S&tl' 
>XS$4 &t«fc 0 . »«8llffl5*itb««J/jN3 
XMBft*** < L-CtftflSWB 5 £MStT 4 C i *J"C* 

•5. s&cc. @j_3_fC7S-riiJS^!Kc*jt»r, ^u>x 

gf4©U>XB©^ > Jtt< <£4> H*#81it5c£(C 

. g 9 tc^ l tcmm tmwx.. wmms torn 

•5«Ktr 6«f©#K J: Sir 6**jJ>3 ttS C 
S. 

[0049] 

[0050] fel±©» SWC <t 0 . *gH3«: < l:S 36au.=. 
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WB^©A*fftS*^ts -i*rK*!pjfflja**»2 tect 

[0 05 1 ] ^fEBJ ©^ zlz. y H mWc&Tfi 

mm<ommm^c oi > x mi t a . hi 4 b, **wtcj: 

S jfcjjjjU£. » h £ffll>fc g|^B ©ja 1 ^iS^J^r^Lr 

MieLfciai© <b) (c^bfc^^g©^^ h 
■5ti>*. ft*>\ *m : mwjRv t W£? ^ ^ga© &n 

itaoTte?). *©*(*mafp«. «ft*«iJE©a») 

[0 05 2] *SQS^-c«» 131 4 tc^-r«fc^tc, mf§e 

^^.-2. h » 6©jfe WEfflB-eA s«a«^*^=- 2 

44CAW-TS. *WSW(CfeW 2>M«SSf 2 4 B, 
WB 1 .?^?'» F 4 (TN) l!iftA« 

20 isM©?K^^^B. awa*ffi»B!*j*-3-ssr©a 

TOt«B(cjSft*aEA0rjsS4*fl-fe;l/©«ra{c. 
©«3ia?l^3&JSC»«: 9 0° Aft 4 «fc ^ tc 2 tk©«*?- 
(.mffiL) *iSaL./cfc©-C*»3 > »A©S^^ttl# 
KJ:»3«3tB*i«SSl±-SfPffl4. «3lfcT-©(B*«E»© 
dltRfPffl i 5r . ffl^to* 4 C <t tc <t *) Xm%<Offi&% 
S*ft(lffliL/riij»t»#R4^7S-r4«fc^{cft-,rt,>-5). * 

30 ^©1ttt-rft*D%^^©14ti*s 
M< . bjs < /h£ftiKa&j&ES«ff & c i*J-C*S. 
[0 05 3] 11 5 (i, *^bjk«J:S»^-- s» h 4ffl 

nmm t. m i 4 tern 4 ©^?s i 

6 W*t3 tite***A»f-r 4»J©B«:. &&H3t^3R-? 2 
4 ©iffl^iej'J©# 1 iB^Jc>Ptcc;-r S^fir u > Xgp^ e> ft 

o RiKftaisaR* 2 4 ©ni^ie?ij t m-vmm&m? z> 
40 ©fpffl*H*ffli»>rwifflecttwr-s. 

[0 054] B16 tt, ±IE-7Wi'aU'>XTUW4^ 

»a b fcffi H e H ^^-?© i mztrs-rmimviib s. n 6 
©MimS? 2 4 «. a 1 4 ©twaBtffi©«fl«^ 

^2 4tcv^ i?a u>xr u-f i iTfgv^ i^n 
>XTH , 2 5 4^:WfcJ«^iKL/r4ji9. C©^PtKv 

jciejlj©v-f *ni/>X7U-fi%otl>5„ CCT, 
Bl 6 tCfet,>T, 2 6. 2 6li*fl^-rS-*)-©S« (® 

so mmm) . 2 7«-^©s«2 6{ciawfcsw©>!ti»j^ 
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©,2 8 «jSfi. 2 9 WW©it2 6 {CK^/cj8l8CD 

(iK*a5) r**. ^Ut. Cti62 6-3 OiCcfc: 
a*<fc5$C2ft©fi:M-«3 1,31 &ffl«H-'I/6 OCDSI 

& 0 ate* HI 6 6Ctel>T, 3 3«$ b s hI^2 4^ 
[0 0 5 5] ±ffil/fc¥«W*CiU>X7 2 5 

iM©i H H 0 i^^ 2 4 co i mmwm-r z>mm 

fe©j:9aoTt*s. -eir, &#{4u>xgB2 5 a© 

— ar * * * * ©ifi«cc a s j: 5 «c ibs irfc 

c ft cc <t o raasoiRa*^*^ 2 4 ^<d A*t3£ 
*si8« 3 0 rsK j&**j>a < mmcmmmm 

2 9fcga>ft£{^&Wl/Tl>&. «£-?T, 
nu>XT W 2 5©SMl/>X»2 5 a ©{1MB K J: 

9 hp* (&&mtt*K*Mrzft<Dx***-K*t 

[0 0 5 6] H 1 7 CD ( a ) Ml Effillit^JSt^ 2 4 

ccAStr&T^w^ ^pu>xr iw 2 szuf&b 

HI 7 CD (a) OC^-rSCC, ±IBL/cAP#¥*^^^P 
U>X7lW2 5&jKa~&33fr?-2 4©<t 
;U^tc»^S<b. U>X7 W 2 5&CAW 

•T4*tt3 5«:Tfi 1 ttAS**3 2aW. ¥«v^PU 
>XT U >f 2 5 CDS#{4 U >Xg[5 2 5 a CD«l<£{4gK:» 

mrscitcao, ^-f h^u^cAitr&^T^s-r 
^rit*W3 ora<iS3Raffi2 g^jia-rsc^cca 

[0057] «rifi©«K:36«*6a»sn**« 

AS#-T * 3K*R«3t» 3 5 (CWfS*StfTttft < , A 
%m ( H17 Q ( a ) <D0 ) CD®B©4f * a3fe#Aftf*r 
HI 7 <D (a) 7&fc£#3 2 bCDJ: 5 OC 

AI^04fc"3tWv-fi7DU>X7U-f 2 5tcA*t 
T£*§1^ BBWBS2 9tC«K-S"r. M^:SP3 0tcAW 
UtO*5»6#*S. *5*r4ia«6BB3 0CCAI*L 
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tt<»5. HI 7 (b) tt**«HB**3fi«:»Lr, 
«N*«IMRW U>X7U-f2 5 (CAS4-T**«0 
ftft ( H 1 7 CD (a) CDS) ^Iltfc^ IKttKMP 
«©*»_!*« HI 7 CD (b) CD3 6 

a tt, H 1 7 cp ( a ) ROW t ifi 1 . 1 mmCD*§^ 

3 6 b Wt^aaOmmCOiii^^ft^naLri* 
£ 0 HI 7 cp (b) Cc^iHl^ 3fc©A*tftflE#**< 

C«*«r»<fe 5 <h bfc«dCC«. INBtta*iCT3R-?-2 4 

v-f^p 1/>X7 W 2 5 tmfsWMUfttCDV^ (H 
1 7 <D ( a ) CD t ) < U 3 httJm%&3&BL 

[0 05 8 ] H18 » t H 1 5 — H 1 7 dC9f: OfcglSfcfflJ 
20 tetettSffiaSTS*-?^ 4 W/cftv^^au>X 
ri/^2 scc*HB»aH*murii*. h i 8 cc^-ry 

W¥«^X«R3 7rtK:B«B*f*N. <fc*a*flB*r3p 
ffii©7'{^PU>X7U-ft*^o CCD, IBtfr&MEi 

[0 05 9 ] JJE-Y *>3ift8ctt. a»«8ttfl>^ * 

ft£Na+ (^h»;^A-r^>) , k+ (^yjA-r * 

» TO»^*>3»«BB«*«:**tiST 1 + (jry»J 
3ft^C<bCcJ:oTtft>ft^o CHt-f*>S»Sh 

>XSP) 2 5aKft4. c©-f *>Saftffi«:J: 0 , 
cr)#fl[U>XW2 5a*JI5«-r4CACcJ:or, 

§tscd/^->cdvx ^a<D^3KRov^>3aft(DBsra 

fiU>XgP) 2 5 a fe H 1 8 tei&rmteWIBJmRtT 

[0 0 6 0 ] @J_9.CC, ±EUft:«ttJW)»JRt*r ^> 
vOP^X (#{4U>XSP2 5 a) 0cj:^#^3ft 
fc¥fi*7 ^^nu>X7U^25 OJ3l**St, HI 9 
50 CD (a) tt % I B 3 a^Si 1 2 40 1 Iltcmu/cv^ 
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U>Xftffl**T4«« U>Xg|52 5 a* ) #R 
^©^r*oJW8£**iLT*5'K HI 9 © (a) tC 
^T1iCC, fSv^f ^Dl/>X7 U-Y 2 5©i£{iU>X 
SB2 5a' CCAS*-r4*«4 0tt. Su IB L U > X{^ ffl 
K <fc 5 ffia*^*^ 2 4 ©aBfeSS 3 0 oci Jjg L ft c^-ciS 
fc B a i^f : f2 4^Si1"^ fl HI 9 © (a) 

cc^-r«tc, #{iu>XgR2 5 a' &PiJ&<DimK-Ci>r> 

tcm&wZs m^m^m* 2 4 © i mm^m-r zmw 

2 5 a' iB^U/cffi^C^L/c#ffiU>XgB2 5 
a' <t©HJteU>XftyB*W3ft^ + yy'&ft&L. 
C©fc# K 119 g> (a) ©±IB=P+ y^SBtcAftf-r* 
7fe®4 1 Ccol*r«, ffimS^SH 1 2 4©a*8B3 0 CC 
SCi L . JKaSjj^R^- 2 4 £ j§i& L ft 0> o 
[0 0 6 1 ] £*Ut#tU HI 9 © (b) tC^-T^C, 

u > x\m * w-r 4 mz-imtfrmftmmv & & mm 
t\ mM*m^m*<Dimm(<cw%?zmm3 9icztfcL 

K««3 9£««9tA>¥BJBtt© (B5*B15Jf£K 
©) m(4U>XIH52 5 a<bftS«tCJBfiS"r-SCiCCJ: 
0, ±i5lyfc Hl 9 0 (a) <DffiflB*J»4 l«U>Xf¥ 

flu&sw. wafts**-? 2 4(Dit7fea5 3 o 

»«a«^*?-2 4£^*Scfc5CC&S a S£oT, H 
1 9 © (a) ECfrir Hl 9 © (b) rttSftaftS**? 

T4«iL«fflSr*» : *a« , r*S*filU>Xai52 5 a CD 
mttZ. W7 ^ o 1/>X7 U 2 5 ^fflC^SgS 

ft^ 0 P8*fc, aW¥«3V^XS«W<DU>Xffiffl*W 
f*ffl«tt, BJiB?Ka-feil'6 0Cc*fLr<!f%6»J (JSBJ 

[0 06 2]-^ ±#iO/dfK:v>f U>XTlW 
«r¥S(C-r*Ci«:<fcO, H2 0 CC^T«tC, ¥«v-f 

>?uu>xtW2 5^vsa-fejb6 o t— WbbrjKfiR 

T£t <t&pj#g£ft£ 0 H2 O tCTjkUtcm&'tefrG OCC 
*i>tk> SufB H 1 6 ottjatcfctf frcpgg <A» 

ffl'JCD^Stg) 26MvOPU>X7U^25(i: 

*fflL/-r*jo, cncccfcO^Kv^^nu>xru-r 2 
5*«a-fe^6 o<t— Wbor*s. *r«tc-r4cicc 

<t«3, #fiU>Xg|J2 Sa^aWCifi^^, 1 1 6 CC 
fctt * A«* 3 2 ffiiJ©St& 2 6 ©J¥###*l < ft r> tctc 
i mil O (a) {C*jWSH58BMHit*/hS<r*4. 

*©e*> mmi^tcmc, « b ^«t2 4^©a 

» < ft o r HP¥ttm> * * r , 
±1B L/c«lc, ffifi-b;l/6 0i¥fi7-/^ai/>X7U 
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XT l/-f*»^M^*iF©W n .#aW < ft 0 

<t¥1fiW^P U>XTIW#— f*rftUig^lC*fU 

u > Xgp i «B«^?©#I»*©ffi«£*>tf # 
ffl#CCft^ a 

[0 06 3] «±»I8 L/c J: 5 CC, jKA&TnSaElcfeM- 
5WSS*ffl±*Sfc&«:tt, «a****?-©HIP** 

10 U>XTU^7*KW4C£«:J:o-CjKa^SyR J F-2 4 

pjteft^sawfen^o o#»u±ai©j:5K:, v-y 
p u>x7 u -y 7 *Rwfc«aasaR* 2 4 *c*5i>-c 

fc, iv>f^DU>X7l/^ 7CCA8frS:*©fcKtt» 
r # £/tttij£{4 U > Xgfl©##CC^T OCjjl} o Tl>£>## 

Tfc^cCcfc^tulBL/cTfe®^-^ b£W 
X7U^« ©«a«5«R-7- i ffl^fc>tf ^ C <b J: 

20 fflS»**iS<'C*, v-Y^DU>XTU-TCcAS* 
^nu>xru^cc<tSHP**ift±S-&*S»**s*« 
^ab>XTW{c<£ & a^JRT-OMP *rfti± i (Dffi 

30 ^«*©jRa«S«-?-tfi*^to-H:*Ci«:j:0, W2> 

a D 

[0064]^ $^W^7^DU>X7l/^ 

fuiBu/cKis©^ft6-r, ^^x^^^u>x©^ 

40 [0 0 6 5 ]$ e>tc, HI 4 feJ:O ll 5 lc^btcm& 
ggOff^^L/c^, c©«a*S«llK:, BtTlBHl© 

(c) ^-Tct:^Mu>x8»i mskmfjm* 

[0 0 6 6] ^C. ^BJ^Cct& j^g^ h ^rfflC^fc 
• a^»g ©m3Ht6ffil€: B2 1 CC^oTlftBJlTao 
ttWo g^gg tt, H2 1 ec^TJ:^ BgiBb/c^a 
^^S©»2^lifeWc*5C^*Cffil^cv^^PU>XT 

50 i/ -y © wa«^*-f 244, sfsne© 3 jie-e* a 
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R , G , B (Wfe) 03fe^n^n 

co 06 7 ] *jas«cc*ji,»r, m^zszfr'^j 

MStiT. fcL<«»2©Eflfflai3rS*f3n/ca»l 

©iHHSi2tej:9K**3<vc. ns»*swL^r«*«:a 

A« U fcfit *ttte*f 0 r » Bfff t ft * «K WW $ 

n. K3te»o!>*ttcc»Lr4 5 - ©ftg 

s*tufcB*iiui. £K«5 7-4 5 
jc J: o o flif enrn i a>«a«s%* j J i 2 

4&cAtfStt*. KmiVAWJ vi?$v-4 

4 5 s (DfcgKieHSnfcGKfJ^H^n-f 5 5- 
4 4bteA#U RGSW^-f 7-44b 20 

G*«**©**»2(0«a«^3R-?-2 4CC-A«S*i 
S. $/c. GKM#^£P-Y 2^-4 4 b«r2«L 
/cR3feS«, ^1^7-4 5, 4 5^Ccfcf9-e(D^§^: 
Jir^fttf6nr®3 ©ffl[fi«^3R ^F- 2 4 tc AS* $ ti Z> . 
[0 06 8 ] £6*C. SJRfia^3RT-2 4©?KS2 8ffi 

±^?n^R, g, B-€-n-enccstj£r4in**. 

BS-fiC0^«cD^tttC^Or4 5° ©«ffi<htt*J:5K: 
«J053*lfc^*a-/ * 2 7*) XA4 6CC<fcoT^flE 30 

u c (D-si&ztitcmm&mi u >x 8 &c j; r jsa 
^§n^R, g. B*n^nccs*js-rsiffi«*^«E-rs 

[0 0 6 9 ] a 2 1 CC7n-r^ffiWctett&-&S 

"j-*P*lsllS*s*& 0 Tfcfr^ U—tf- VT 40 
R a 6 A^J 3 ft £ tr "f*AZ) %^f*?a -?%m\£l 
UB5 4fc<fc«3i!91U R, G. B#fe«:*fJtvL/ca*|n| 

B&5 stc-eti-enA^-rSo r. g. Bosffl^niKs 

5ttt, ^ H ^m^ J ?-2 4^AC|gS&*ra/cd?)#fe^*t 

fSLfcX K^-f^5 6*/M^r»[a*^* J ?-24tcA* 
U i/c, 3>ho-75 0O«fflI{Cj:ot, -&fe&t>tf 
]6LrfcYF*-f'<5 l^rLt$ B B 0 i^2 4iClJf 

*enai"rs. ±Btrf s *^nv«ffliaB5 4. «■ 

fetc>ftJt;U/ctB^lHlSS5 5, X K7-{^5 6RO'Y K5 50 
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^5 i mmmmm%4 9 <hsecc*fj£ufc=i> h 
[0070] a 2 1 (c^-r^ffigacccfcntfv m«sr 

lCD[H]ffi@i2. Jf£2(D[H]®gi3, ayi6U>X»4«i!riB 
B10 » B1 3 gtC^lfcj»J&<i:U W 
Pl/>X7L/^^/ci a B Q I^2 4 i Lt, MiB 
1 1 6 ^/c M2 0 &C^T feCD^Srffll^C <bCC<fc 0 t 93 

Ci^r#4 0 «*U>X»4«IHE«»CD«fiR 
ccJ:oTte*8<-tfcJ;<, Jii7fcu>XS£4<D-a5 
*St^«^SB*. BJ5*f#-Y*P^*5'5-4 4aJ: 
0«»«S**flH3&\ 1 OIMIffi^2 £02 cd 

IHJEfiScDPfl, r&tofe»l©l!flffiSI2©HP»iE«K: 

■u-* bmoftmic^xte&LftLXib*). certs 

[0 0 7 1 ] ttfcCCTN 4g»Wtcjg»& j6g3»^y h 

[0 07 2 ] 

C*M<DS»*] 6LbOJ:5«c*»i|!K:J:*i«, #ffltt>6 
[HSOlBf#a:Kf»] 

[Hi ] xmwoytm*-? v^cn^m^tcm^m 

[02] 36iKK«-©«B9836^** 1 feO^ U>Xtc« 

[04] j6«a-y ha>iaBB«<ofpffl*^r»9Bia'c* 
a 0 

[0 5] 36»x^ K«cj:*IS*ff«©«^-*iR-ri*9! 
0r$>^ o 

[06] ytm*~v h<D3fcm&*omi^te£"*7jk'r& 
[07] jfc5m<D%Ma~v v<Dmm*^'tmmm~c$> 
[0 8 ] *9mK.iiz>ytM3~-v bomimmm ^^- 

[0 9] H8Kfe^*»2©iaffitt/c^BD«©l«l* 

[0in 0 8 2 cDcaB»/c^»ffi»<pffi<p 
[012] 3tg»wtc<fc&jfean3>^y KDm2mmm&n* 



(10) 

IS 

[014] *3&9i<Dj>tMa~ y h 4:m^tcmn^S<om 
[015] *9&9}(DytMa~y b &mir>fc&7f£tW<Df& 

[Hie] u bvmghm^m^Mf&z^m&m -c 

[01 7 ] 01 6CD^v^>7PU>Xr U^CDf^ffl^: 10 

[018] 01 6OTg?>f^PU>X7l/^^iaa!) 

[019] 01 SOje^au^Xgpjgrfeoygv^^ 
P U > XT W <h Rffj^a U > XSPOfiUS £ fefttJt L T 

^riSHj0r^>^ o 

[020] 0i 5cr>aga^^aK j ?-g>^ffl^^-r ittft0 

[02 1] ^B^M^£i2 F^ffl^/c^gg(Di 

1 *w 

2 0 1 CDOIfflii 

3 mzcowmm 

5 SMSffi * 
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6 h^b^ 

7 70Ul/>X7l/-f 

8 satu>x 
9 

10 J8^U>X 
1 1 

1 2 m&m 

1 3 &%fflgi 

1 6 mmm 

1 7 ttJItK 

1 8 nnmat 

25 Tfi70Dl/>Xri/^f 
25a *{4U>XS|5 

2 6 «1S (j£QB£«) 
2 7 *ffrHS 

2 8 %A 

2 9 MMMM 

3 0 JBifc95 

3 i mytm. 

3 2 A«* 

3 3 U»# 
35 t6«1 

4 3 * JU* 
44a, 44b, 44c 

4 5 £Jg*f5^~ 

4 6 .#4 vtr-fyXJ* 
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